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As to the drawings, the drawings are objected to based 
upon the reference in the claims to a wireless suspension 
blank which is not specifically referenced in Figures 3 and 8 
The claims are directed to the method of making a wireless 
suspension blank and Figures 3 and 8 diagrammatically 
represent the steps involved in this manufacturing method 
Actual illustration of the product is not required to be 
referenced in Figures 3 and 8 particularly since the method 
steps of Figures 3 and 8 can be correlated with the suspension 
blank illustrated in the remainder of the drawings through the 
written description. Accordingly, withdrawal of the objection 
to the drawings is respectfully requested. 

As to Figures 1 and 2 , Applicants submit herewith a 
Letter to the Official Draftsperson proposing the addition of 
the label "PRIOR ART" to Figures 1 and 2 . In view of the 
foregoing, approval of the drawings is requested. 

A substitute specification is also submitted herewith 
The specification is amended for clarity and addresses the 
specific changes requested in paragraph 4 of the Office 
Action. As to the use of the trademarks in the specification 
generic terms are already provided with the majority of the 
referenced trademarks although each trademark usage has been 
reviewed and where necessary a generic term inserted adjacent 
thereto. The terms "casein" and "lyre" are not trademarks and 
thus are acceptable as is. Approval of the substitute 
specification is requested. 

Regarding the expression "metallic layer with the spring 
property", this is believed acceptable although the 
specification is amended to include the alternate term 
"characteristic". More particularly, the suspension blank is 
used in a hard drive, which hard drive has a magnetic head 
mounted on a gimbal portion. During use, a lift force is 
generated at the magnetic head when a magnetic disc is 
rotated. The suspension blank therefore has a spring or 
elastic property to generate a spring force to counter the 



Serial No. 09/81^.759 - Page 3 



magnetic lift force from the head and keep the appropriate 
interval between the magnetic disc and the magnetic head. 

To further assist the Examiner in the review of the 
present invention, enclosed is a copy of U.S. Patent No. 
5 739 982 which discloses a gimball assembly for a disk drive 
arrangement. The components illustrated in Figures 6A-6E 
generally illustrate a commercial construction for the 
components illustrated in the present application. In this 
regard, the conductor leads 64 of Figure 6A of the '982 patent 
functionally correspond to wiring parts 6 and 16 of the 
present application. The dielectric material 76 of Figure 6B 
functionally corresponds to insulating layers 3 and 13 of the 
present application. Further, the mount plate 62 and spring 
layer 74 of Figure 6E correspond to metallic layers 2 and 12 
of the present application. Please note Column 5, lines 45-51 
of the '982 patent which disclose that the spring layer 74 is 
a sheet of flexible material which may be stainless steel or 
other suitable material that provides desired elastic 
deflections. 

The >982 patent not only provides assistance in reviewing 
the present application but also provides support that 
referencing the metallic layer 2 as having a spring property 
is sufficient disclosure relative to this characteristic. 

As to the objection to the disclosure relative to the 
semi-additive method referenced therein, Applicants 
respectfully submit that further disclosure is not required as 
to this method. in review, the semi-additive method is a 
method of plating copper on an insulating layer such as a 
polyimide resin and the like to thereby form a wiring part 
Paragraph 3 0 references this method as the method to form a 
wiring part on an insulating layer wherein metal such as 
copper is used as plating. 

More in detail as set forth in the specification, it is a 
method of forming a wiring pattern wherein a thin undercoating 
is formed on the insulating layer 13 and then plating is 
effected using the undercoating as a feeding layer wherein 
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portions of the undercoating are exposed in those sections in 
which the wiring parts are formed. The portions of the 
undercoating which are not used to form wiring parts are 
instead covered with a resist to prevent formation of the 
wiring part in the area of the resist. This method thereby 
forms the wiring layer 6 or 16. 

The semi -additive method used for forming these wiring 
parts is a method which is typically used in the printed 
circuit board industry. In this regard, enclosed with this 
response is a copy of U.S. Patent No. 5 391 421 which is 
provided for the Examiner's reference. Please see Column 3, 
line 52 through Column 4, line 25 for a description of the 
semi-additive method. As such, further disclosure as to the 
semi -additive method is not required for a complete 
understanding of Applicants' invention. 

In view of the foregoing, withdrawal of the pending 
objections to the claims based upon the disclosure of the 
semi-additive method is respectfully requested. Additionally, 
when considering the prior art references, full consideration' 
should be given as to whether the references disclose the 
semi -additive method or a different method. It is noted in 
paragraph 17 of the Office Action that all references to a 
semi -additive method are assumed to refer to one plating step. 
Based upon the above discussion, it is believed that a 
reference to the semi -additive method should be assumed to 
refer specifically to the semi-additive method and not just 
every method. 

As to the objection to flying lead part, this is a wiring 
part which is exposed on its upper and lower sides as 
indicated by reference numeral F. To form the flying lead 
part, the insulating layer 13 is removed therefrom by etching. 
More" detail as to the flying lead part and its function is 
provided in paragraph 68 of the application. 

The term "flying lead" is a term of art used in the field 
of hard disks as indicated by U.S. Patent No. 5 668 684, copy 
enclosed, wherein the term is used at several locations in 
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Column 1. Accordingly, the term "flying lead" is believed 
acceptable as currently used. 

As to the patentability of Applicants' invention, 
generally, the present application relates to a method of 
manufacturing a wireless suspension blank. It is an object of 
the present invention to provide a product having a machining 
accuracy which is more precise than a conventional product and 
to provide a low-cost wireless suspension blank having a 
-ring layer, a portion of which may be separated from an 
insulating layer to form a so-called flying lead 

For example, it is known that a semi-additive method is 
more advantageous than an etching method in order to form a 
wiring part requiring a finer machining accuracy . 
Accordingly, it has been considered to obtain a laminate 
formed of a metallic foil and a polyimide film which are 
pattern processed respectively according to the conventional 
method as disclosed in JP-A-2000-49195, and providing the 
lamrnate with a wiring layer having high machining accuracy 
which is formed on the polyimide film of the laminate by the 
semi-additive method. However, there is a problem in this 
method in that wiring is not formed by plating in the absence 
of an insulating layer which serves as a supporting body of 
the wiring. As such, a flying lead portion is not formed 

The present application solves the foregoing problem of 
non-formation of the flying lea d portion by use of a two-layer 
member formed of a metallic layer (stainless steel) and an 
insulating layer (polyimide) , wherein the wiring" layer is 
formed by the semi-additive method before the insulating layer 
is pattern formed. After the wiring layer is formed, then the 
insulating layer is pattern formed. Any order of the pattern 
formation of the metallic layer can be taken if it is made 
before the pattern formation of the insulating layer, thereby 
™ak lng it possible to manufacture the wireless suspension 
blank with the flying lead portion. 

More particularly as to the prior art, claims 1-7, 9 and 
10 are rejected as being anticipated by Banks. However, Banks 
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discloses a distinctly different arrangement of forming a 
semiconductor package and as such does not disclose, teach or 
suggest Applicants' claimed invention. 

The Banks application relates to a semiconductor package 
using a multi-layer resin wiring substrate for an organic 
substrate-based interconnection circuit and further relates to 
a method of manufacturing the semiconductor package". ' Banks 
also relates to a method of producing mechanical stress 
distortions between constituent members due to thermal 
expansion coefficients (Column 2, lines 14-19). More 
particularly, Banks discloses the constituents and structure 
of a resin wiring substrate which has a controlled temperature 
coeff lcl ent and to a method of manufacturing same. Banks 
further discloses the method of manufacturing the 
semiconductor package using this resin substrate. 

Applicants' claimed invention, however, distinctly 
differs. The present invention relates to a method of 
manufacturing a wireless suspension blank" which ultimately 
permits formation of a flying lead. Banks, however, only 
discloses a semiconductor package which differs from a 
suspension blank and the teachings thereof therefore are not 
applicable to the construction of a suspension blank and Banks 
hence does not disclose Applicants' claimed arrangement. 

Further, the specific method taught in Banks distinctly 
differs from Applicants' claimed methods of forming a 
suspension blank. Banks particularly does not disclose, teach 
or suggest any techniques for forming such a blank with wiring 
parts on an insulating layer wherein the insulating layer is 
etched after formation of the wiring parts. As such, Banks 
does not allow for formation of a flying lead. 

More particularly, Banks does not disclose all of the 
steps of Applicants' claimed invention as defined in 
independent Claims 1, e and 9. For example, Banks does not 
disclose use of the semi-additive method referenced above In 
recognition thereof, formulation of the rejection of the 
claims based upon Banks required the assumption that the 
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reference in Claims 1, 6 and 9 to the semi-additive method 
only refers to one plating step. However, as discussed 
previously, the semi -additive method has an accepted meaning 
to the skilled artisan. Therefore, the plating step disclosed 
in Column 9, lines 9-15 and the etching disclosed in Column 32 
do not constitute a semi -additive method. Rather, the .plating 
step is only the application of a plating material through a 
blind-via 44 to provide electrical interconnection between two 
adjacent conductive layers 46 and 50. This is not equivalent 
to or the same as formation of a wiring part of a suspension 
blank on an insulating layer. 

Also the etching referenced in Column 41 is only used to 
match CTE in different layers. This etching is not part of a 
process to form a wiring part which is the purpose of the 
semi -additive method as claimed. 

Further, Banks is cited as disclosing wet etching as an 
alternative to a plasma cleaning in step 280 (Column 41, lines 
1-24) . However, the disclosure of Column 41 is not believed 
to disclose an etching method to remove insulating material to 
form a suspension blank as defined in Claims 1, 6 and 9 . 
Rather, Column 41 only discloses the use of a solvent for 
cleaning flux residue from under a flip chip die at step 280. 
Further, Column 41 discloses that the plasma cleaning impinges 
on surfaces of the assembly to remove "extraneous residue and 
particulate contaminants" from the assembly. It is submitted 
that this cleaning step does not remove any insulating 
material from the assembly itself and thus does not disclose 
the steps of Applicants' claimed arrangement. 

For these reasons, all of Claims 1, 6 and 9 are believed 
patentably distinguishable from Banks as well as the remaining 
prior art of record. For this reason alone, dependent Claims 
2-5, 7, 8, 10 and 11 are believed in condition for allowance. 



it, view of the foregoing, all of Claims l-ll are believed 
! ->w.-d] & Further and favorable consideration of this 

i-iici-i i on is requested. 

Respectfully submitted, 
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In the claims: 

Claims 1-11 ar e amended as f ollows: 

1. (Amended) A method of manufacturing a wireless 
suspension blank using a_two- layer laminate compo s ed 
e #comprising an insulating layer and a metallic layer with 
ttea spring property an d a n on one side of the insulating 
layer, the method comprising a first step for of working the 
metallic layer by the photo etching method to remove metallic 
material therefrom , a second step for of forming a wiring part 
on another side of the insulating layer by the semi -additive 
method and a third step forof working the insulating layer 
after the second step by the wet -etching method to remove 
i nsulating material therefrom and form the suspension blank . 

2 . (Amended) A method of manufacturing a wireless 
suspension blank as claimed in Claim 1 wherein a polyimide 
resin layer is used as the insulating layer. 

3 . (Amended) A method of manufacturing a wireless 
suspension blank as claimed in Claim 1 wherein the insulating 
layer is wet-etched from the side of the metallic layer 
4 fiduring the third step of wet -etching the insulating layer. 

4 . (Amended) A method of manufacturing a wireless 
suspension blank as claimed in Claim 1 wherein wet etching of 
the insulating layer is carried out from the side of the 
wiring part ^ during the third step of wet etching the 
insulating layer. 

5 . (Amended) A method of manufacturing a wireless 
suspension blank as claimed in Claim 1 wherein wet etching is 
carried out from both of the sides of the laminate wherein 
said both sides comprise the side of the metallic layer and 
the side of the wiring part irn during the third step of wet- 
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etching the insulating layer in wet — etch i ng — the — inoulat ing 
lay er . 



6. (Amended) A method of manufacturing a wireless 
suspension blank using a two- layer laminate being — c ompo o cd 
e-f- comprising an insulating layer and a metallic layer with 
-fehe having a spring property and an insulating layer , the 
method comprising a first step £o-rof working the metallic 
layer by the photo etching method to remove metallic material 
therefrom , a second step fe^of forming a wiring part on the 
insulating layer by the semi -additive method and a third step 
fe^of working the insulating layer after the second step by 
the plasma etching method to remove insulating material 
therefrom and form the suspension blank . 

7. (Amended) A method of manufacturing a wireless 
suspension blank as claimed in Claim 6 wherein a polyimide 
resin layer is used as the insulating layer. 

8 . (Amended) A method of manufacturing a wireless 
suspension blank as claimed in Claim 6 wherein the insulating 
layer is worked by an electrode with thca shape having thea 
curvature inft during the third step of plasma etching the 
insulating layer. 

9. (Amended) A method of manufacturing a wireless 
suspension blank using a two- layer laminate composed 
^ comprising an insulating layer and a metallic layer with 
-t-he having a spring property and aninoulating layer , the method 
comprising a first step for of forming a wiring part on the 
metal lic insula ting layer by the semi -additive method, a second 
step #Q3rof working the metallic layer by the wet-etching 
method to remove metallic material therefrom and a__third step 
for of working the insulating layer after the second step by 
the dry-etching method or the wet -etching method to remove 
insulating material therefrom and form the suspension blank . 

2 
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10. (Amended) A method of manufacturing a wireless 
suspension blank as claimed in Claim 9 wherein a polyimide 
resin layer is used as the insulating layer. 

11. (Amended) A method of manufacturing a wireless 
suspension blank as claimed fein Claim 9 wherein in the third 
step, a flying rc ad lead part is formed from a flying lead part 
portion of the wiring part by removing a portion of the 
insulating layer on which the flying lead portion of the 



wiring part is formed . 
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DESCRIPTION 

TITLE OF THE INVENTION 

METHOD OF MANUFACTURING WIRELESS SUSPENSION BLANK 
FIELD OF INDUSTRIAL USE 

[0001] The present invention relates to a method of 

manufacturing a wireless suspension blank used in a hard 
disc drive (hereafter called "HDD") as a data storage 
device and oth c rs the like . 
BACKGROUND OF THE INVENTION 

[0002] Prior art concerning such a method of 

manufacturing the above-mentioned member for electric 
parts is mentioned in Japanese Patent Laid-open 2000- 
49195 (Title of Invention: "Process for making a member 
for electric parts") , in which a method of manufacturing 
a wireless suspension blank used for HDD is not 
concretely explained on a method of manufacturing a 
wireless suspension blank. However, a method of 
manufacturing a member for electric parts is disclosed as 
follows . 

[0003] In the method, a three-layered laminate 

composed of a polyimide resin film and metallic foils 
laminated on both sides of the polyimide resin film is 
used as a laminate. In the process, resist patterns are 
formed on the metallic foils laminated on both sides of 
the polyimide, respectively, and the two metallic foils 
are treated at the same time by etching solution. 
Thereafter, resist patterns are removed from the two 
metallic foils, and then plasma etching of the polyimide 
resin film is made through one metallic foil etched as a 
mask to form the polyimide resin film into a pattern. 
Thereafter, the metallic foil used as a mask is removed 
from the polyimide resin film. As a result, a member for 
an electronic part can be obtained which is composed of a 
laminate of the polyimide resin film formed into a 
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pattern and the metallic foil formed into a pattern. This 
effect is that the low-cost production is possible since 
reproduction -ire — one — timc occurs only once and that — high 
quality product can be obtained in which a pattern of 
polyimide resin film is laminated on a pattern of 
metallic foil with a high positioning accuracy. 
[0004] However, the above-mentioned process has a 

first problem in that the three- layered laminate used is 
high-priced u s e d . 

[0005] Further, the above-mentioned process has a 

second problem in that working of metallic foil is 
difficult in ca o c of where finer working accuracy bci n gis 
required, since wet etching is made to the metallic foils 
laminated on both sides of polyimide resin film of three- 
layered laminates . 

[0006] Further, the above-mentioned process has 

another problem in that flying leads used in checking the 
action of a magnetic head cannot be formed afein a state 
e# wherein both sides thereof bcing are exposed to the air. 

[0007] Further, to worlc working of polyimide resin film 

of the insulating layer is carried out by the dry etching 
method such as the plasma etching method. However, dry 
etching has the following baoico basic problem^ 

[0008] Fig. 1 is a schematic illustration of a plasma 

etching system used for dry etching. The conventional 
plasma etching system has a flat-plate type of cathode 
electrode 23, in which cooling pipe 22 is passed. The 
cathode electrode is secured to a vacuum chamber 21 
through RF electrode material 24, and the cathode 
electrode 23 is connected with power supply 27 through RF 
introducing pipe 25 and blocking condenser 26. Further, a 
flat-plate type of anode electrode 28 is arranged 
parallel with the cathode electrode 23 above the cathode 
electrode, in which working gas is introduced from the 
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whole surface of the anode electrode 2 8 and through a gas 
introducing pipe 29. Further, anode electrode 28 and 
vacuum chamber 21 are grounded electrically. 
[0009] In the above-mentioned conventional plasma 

etching system, dry etching is carried out at a state 
that a laminate is put on the flat-plate type of cathode 
electrode 23 . In case of polyimide resin film being dry- 
etched, usually, working of polyimide resin film at high 
temperature enables higher working speed and high 
throughput. Therefore, working of polyimide resin film is 
carried out generally at a temperature in the region of 
glass transition temperature (Tg) of polyimide resin. 
However, the laminate of the wireless suspension blank 
has different metallic materials on both sides^ 
Therefore, if working temperature is in the region of Tg 
of polyimide resin, curving of the laminate is caused by 
the very small difference e£ between thermal expansion 
coefficients of metals so that working efficiency is 
lowered by local thermal distribution caused by curving 
of the laminate. Namely, there is a problem that as shown 
in Fig. 2, a center of the laminate S goes up, in such an 
extent that the laminate S does not come into contact 
with cathode electrode 23, and therefore high throughput 
working becomes impossible. 
DISCLOSURE OF INVENTION 

[0010] The present invention was made considering the 

above-mentioned technical problems. An object of the 
present invention is to provide a method of manufacturing 
a wireless suspension blank in which a highly accurate 
method is possible. 

[0011] In order to achieve this object, a first method 

of the present invention is a method of manufacturing a 
wireless suspension blank using a_two-layered laminate 
composed of a metallic layer with thc a spring property 



3 



Serial No. 09/813 759 March 12, 200 

Marked -up Specification 



and an electrically insulating layer, wherein the method 
comprises a first step for making the metallic layer by 
the photo etching method, a second step for making a 
wiring part on the insulating layer by the semi -additive 
method, and, a third step for working an insulating layer 
by the wet etching method. 

[0012] In the first method of the present invention, 

it is desirable to use polyimide resin as the insulating 
layer . 

[0013] Further, in the third step of the first method 

of the present invention, wet etching of the insulating 
layer may be made from any of the metallic layer side and 
the wiring part side, or from both sides thereof. 
[0014] Further, in order to achieve the same object, a 

second method of the present invent ion T involves a method 
of manufacturing a wireless suspension blank using a_ two- 
layered laminate composed of a metallic layer with the 
spring property and an electrically insulating layer, 
wherein the method comprises a first step for working the 
metallic layer by the photo etching method, a second step 
for forming a wiring part by the semi -additive method; 
and, a third ocp step for working the insulating layer by 
the plasma etching method. 

[0015] In the second method of the present invention 

it is also desirable to use polyimide resin as the 
insulating layer. 

[0016] Further, in the method of the present 

invention, when plasma-etching the insulating layer, it 
is desirable to plasma-etch the insulating layer using an 
electrode having a shape with curvature. 

[0017] Further, in order to achieve the same object, a 

third method of the present invention— involves a method 
of manufacturing a wireless suspension blank using a two- 
layered laminate composed of a metallic layer with the 
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spring property and an electrically insulating layer, 
wherein the method comprises a first step for forming a 
wiring part by the semi -additive method, a second step 
for working a— the metallic layer which is processed by 
the wet etching method, and a third sep for working the 
insulating layer either by the dry etching method or the 
wet etching method. 

[0018] In the third method of the present invention, 

it is also desirable to use polyimide resin as the 
insulating layer. 

[0019] Further, in the third method of the present 

invention, it is desirable to form a flying lead in the 
third step. 

BRIEF DESCRIPTION OF THE DRWAINCS DRAWINGS 

[0020] Fig. 1 is a schematic illustration of a plasma 

etching system. 

[0021] Fig. 2 is an explanatory drawing showing a 

state where a laminate is curved in the case of the 
plasma etching system shown in Fig. 1 being used. 
[0022] Fig. 3 is a flow diagram showing a basic 

procedure in a method of manufacturing a wireless 
suspension blank for HDD, for explaining the first and 
second mcthod methods of the present invention. 
[0023] Figs. 4 and 5 are method drawings showing the 

produc ing product ion procedure of the wireless suspension 
blank for HDD according to the first and the second 
method of the present invention, respectively. 
[0024] Fig. 6 is a schematic illustration of a plasma 

etching system used in the third method of the present 
invention . 

[0025] Fig. 7 is an explanatory drawing showing the 

behavior of a laminate in the case of the plasma etching 
system shown in Fig. 6 being used. 
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[0026] Fig. 8 is a flow drawing showing the basic 

producing production procedure in a method of 
manufacturing a wireless suspension blank, for explaining 
the third method of the present invention. 

[0027] Figs. 9, 10 and 11 are process drawings showing 

the working — procedures of a wireless suspension blank 
for HDD according to the third method of the present 
invention . 

THE DECT FO RM FOR CARR YI N G O UT THE I NVBNT1 QN DETA1 LED 
DESCRIPTION 

[0028] In order to explain in detail the present 

invention, referring to the drawings appended, the 
present invention is illustrated concretely. 
The method (1) of the present invention 

[0029] In the first method of the present invention, a 

wireless suspension blank shown in Fig. 3 is made using a 
two-layer lam i nat e composed of a metallic layer with thoa 
spring property or characteristic and an electrically 
insulating layer. Namely, first, the working step of 
metallic layer is carried out in Step 1 (SI) , and then 
the forming step of a wiring part is carried out in Step 
2 (S2) . Finally the working step of the insulating layer 
is carried out in Step 3 (S3) . 

[0030] The step 1 is a first step for working the 

metallic layer such as a_stainless steel positioned on 
one side of the two-layered laminate. The step 2 is 
carried out after the metallic layer is processed in such 
a manner. The step 2 is a second step in which a wiring 
part is formed on an insulating layer such as a polyimide 
resin layer laminated on the metallic layer by plating 
metals such as copper by the semi -additive method. The 
following step 3 is a third step in which a resist 
pattern is formed for working the insulating layer and 
thereafter the insulating layer is worked according to 
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the resist pattern by wet-etching. A wireless suspension 
blank is made through these three steps. 

[0031] Figs. 4 and 5 are process drawings showing the 

working procedures of the wireless suspension blank for a 
HDD according to the first method of the present 
invention. Then, the respective steps are explained in 
order . 

[0032] Fig. 4 (a) shows laminate 1 for making a 

wireless suspension blank for HDD according to the first 
method. The laminate 1 is composed of a stainless steel 
as metallic layer 2 with the spring property and an 
insulating layer 3 put on the metallic layer. The 
insulating layer 3 is composed of polyimide resin film as 
core-insulating layer and an adhesive layer, in which the 
core insulating layer is laminated with metallic layer 2 
through the adhesive layer. 

[0033] A concrete example is as follows: polyimide 

resin film with thickness 12.5/itn ("APIKAL NPI" 
manufactured —by Kanefuchi Chemical Co, Ltd.) is —used as 
insulating layer. Polyimide vanish varnish ("EN-20" 
manufactured by Shin Nippon Rika Co, Ltd.) as a material 
of insulating layer is applied on the polyimide resin 
film in such a manner that the thickness of film of after 
drying comes to 2.5 ± 0.3 /i m to form a film with an 
adhesive layer (insulating layer 3) . The film with 
adhesive layer is laminated with stainless steel foil 
("304HTA foil" manufactured by Shin Nippon Seitetu Co, 
Ltd.). Thereafter, pressure of I MPa —is applied on the 
film with adhesive layer and stainless steel at 300°C for 
10 min in a vacuum so that a laminate is obtained. 
[0034] Fig. 4 (b) shows a state where after resists 4 

are applied on the upper face of insulating layer 3 and 
the lower face of metallic layer 2 in laminate 1, 
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respectively, a resist pattern 5 is formed on metallic 
layer 2 by exposing the resist applied on the lower face 
of the metallic layer to light and developing the resist. 
[0035] There is given a concrete example where after 

dry film resists ("AQ-5038" manufactured by Asahi 
Chemical Co., Ltd.) are applied on the upper face of 
insulating layer 3 and the lower face of metallic layer 2 
in laminate 1, respectively, at 100°C, a resist laminated 
on the lower face of the stainless steels is exposed 
through a given photomask to light and developed to form 
a resist pattern. Exposing is carried out by using g rays 
with a quantity of exposing rays of 30 - 60 mJ/cm 2 , and 
the development is carried out by spraying 1 wt % of 
Na2C03 solution to the resist at 30°C, in which dry film 
resist is preferably used as resist. However, liquid 
resist such as casein may be used. 

[0036] Fig. 4 (c) shows a state where one side of 

stainless steel is etched using general etching solution 
of ferric chloride by the one side lapping method, and 
then resists 4, 5 are removed from stainless steel by 
peeling solution of sodium hydroxide^ By this, a two- 
layer laminate having metallic layer 2 formed into a 
shape on one side of insulating layer 3 can be obtained. 
[0037] Fig. 4 (d) shows a state where a wiring part 6 

is formed by forming a pattern of conductive material on 
the oppooitc side of insulating layer 3 opposite to the 
side of metallic layer 2. In this case, a feeding layer 
is formed on the upper face of insulating layer 2 . Resist 
of photosensitive material is applied on the upper face 
of insulating layer 3 and the face of metallic layer 2 
having worked pattern.- Thereafter the resist formed on 
insulating layer 3 is exposed through a given photomask 
pattern to light and developed to form a resist pattern. 
Then, copper is deposited on an area of the feeding layer 
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on insulating layer 3 exposed through the photomask 
pattern by plating with the feeding layer. Thereafter, 
the resist pattern and an area of the feeding layer under 
the resist pattern are removed. 

[0038] Fig. 5 (a) shows a state where in order to work 

insulating layer 3 by the wet etching method, resist 
layers 7 and 8 for working insulating layer are formed on 
an area of insulating layer to be left on the upper face 
of insulating layer 3 on which a wiring part is formed 
and the lower face of insulating layer on which metallic 
layer 2 is formed. For this object, resists 7, 8 for 
working insulating layer are formed by the dip-coating 
method, the roll coating method, the die-coating method, 
or the laminating method. Thereafter, the resist layers 
are exposed to light through a given mask pattern. 

[0039] There is given a concrete example in which t ha t 

dry film resists ("AQ-5038" manufactured by Asahi 
Chemical Co., Ltd.) are laminated on the upper face of 
insulating layer and the lower face of metallic layer 2 . 
Exposure is carried out by g rays with a quantity of 
exposing rays of 30 ~ 60 mJ/cm 2 , and the development is 
carried out by spraying 1 wt % of Na2C03 solution on the 
resist at 30°C to form resist patterns, in which the 
forming of resist layers for working insulating layer may 
be carried out not by exposing the resists to light and 
developing the resist, but by the printing method-?-^ 

[0040] Fig. 5 (b) shows a state where insulating layer 

3 is worked by wet-etching the laminate with resist 
patterns through the resist patterns. In this case, 
working of insulating layer by wet etching may be carried 
out with every side of the laminate, or at the same time 
with both sides. After wet-etching, resist layers 7, 8 
for working insulating layer used as masks are removed 
from the laminate, and working of insulating layer 2 is 
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finished. The stripping of resist is carried out 
generally at 50°C in hot alkaline solution of 3 wt % of 
sodium hydroxide. However, in the case of uscd using 
polyimide resin b oing which is poor in alkali resistance, 
organic alkali such as ethanolamine may be used as a 
stripping solution . 

[0041] Fig. 5 (c) shows a state where Au as finishing 

up of working is plated on wiring part 6 in the laminate 
formed as above-mentioned, and besides cover layer 9 of 
epoxide resins and others as protective layer is formed. 
The Au plating is a surface treatment for electrical 
connection of between a magnetic head slider (not shown) 
and a suspension and for electrical connection e-f— between 
the suspension and a control side. Au plating is 
desirable. However, protective material is not restricted 
to it. Ni/Au plating may be used, or a soldering plating 
or a printing layer may be used. For example, when Ni 
plating is applied, glossy plating bath, non-glossy 
plating bath or semi glossy plating bath can be selected. 

[0042] As above-mentioned, through the procedure shown 

in Figs. 4 and 5, the process of a wireless suspension 
blank for HDD is finished. Thereafter, although not 
shown, working for the assembly such as mechanical 
working is carried out, so that a wireless suspension 
blank for HDD is finished. 
The method (2) of the present Invention 

[0043] In the second method of the present invention, 

a wireless suspension blank is made using a two-layer 
laminate composed of a metallic layer with the spring 
property and an electrically insulating layer. Namely, 
the working step of metallic layer is carried out in Step 
1 (SI) and then the forming step of wiring part is 
carried out in Step 2 (S2) , and finally the working step 
of insulating layer is carried out in Step (S3) . 
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[0044] Step 1 is a first step in which metallic layer 

such as stainless steel existing on one side of the two- 
layer laminate is worked by photo-etching. After the 
metallic layer is worked, Step 2 is carried out. The step 
2 is a second step in which a wiring part is formed by 
plating metal such as copper on an insulating layer such 
as polyimide resin laminated on the metallic layer by the 
semi -additive method. The following step 3 is a step in 
which after the resist pattern for working of an 
insulating layer is formed, the insulating layer is 
worked through the resist pattern by plasma etching. 
Wireless suspension blank is made through these three 
steps . 

[0045] Figs. 4 and 5 are the production drawings 

showing the productive procedure of wireless suspension 
blank for HDD according to the second method of present 
invention, in which the steps of up to a step shown in 
Fig. 5 (a) are the same as steps in the first method of 
the present invention. The following steps for working 
insulating layer differs from steps in the first method 
of the present invention in that working of insulating 
layer is carried not by the wet ctchingmcthod etching 
method , but by the plasma etching method. The plasma 
etching is preferable to be carried out by means of the 
plasma etching system schematically shown in Fig. 6. 

[0046] The plasma etching system has a cathode 

electrode 2 3 with curved shape, through which cooling 
pipes 22 are passed. The cathode electrode 23 is secured 
to a vacuum chamber 21 through a RF insulating material 
24. Further, the cathode electrode 23 is connected 
through RF introducing pipe 2 5 and a blocking condenser 
26 with RF electric power 27. Further, an anode electrode 
5-9-2 8 with the same curved shape as that of the cathode 
electrode 23 is arranged over the cathode electrode 2_3 
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leaving the same space between the surface of the anode 
electrode 2 8 and the surface of the cathode electrode 23 . 
Further, working gas is introduced into the vacuum 
chamber -5-8-21 through gas introducing pipe ^&2 9 and 
through a plurality of shower electrodes 28a. Further, 
anode electrode 28 and vacuum chamber 21 are electrically 
grounded. The radius of curvature of cathode electrode 23 
depends upon a size of laminate of substrate. Concretely, 
the above-mentioned radius of curvature is the minimum 
radius of curvature, which corresponds to 1/2 of the 
minimum side at which a laminate to be worked can be 
curved . 

[0047] Although the structure for generating plasma 

shown here is a cathode coupling system, the anode 
coupling system in which RF is applied to anode electrode 
28, or the hollow cathode system in which RF is applied 
alternately to cathode electrode 23 and to anode 
electrode 2 8 may be used. Further, although cathode 
electrode 23 is connected here with RF electric power 27 
through blocking power 27, cathode electrode 2 3 may be 
connected directly with RF electric power 27. Further, 
even if the distance between cathode electrode 23 and 
anode electrode 2 8 may vary somewhat according to places, 
its effect is very changed. 

[0048] If etching is carried out by means of the 

plasma etching system shown in Fig. 6, the phenomenon of 
laminate 1 being curved disappears by holding down the 
laminate 1 itself by empty weight thereof and by the 
action of elasticity thereof which makes efforts to keep 
parallelism, so that the laminate 1 is brought into close 
contact with cathode electrode 23. In such a way, the 
phenomenon of the laminate 1 being curved disappears by 
using a cathode electrode with a concave portion at the 
center of electrode, in which a laminate to be worked is 
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put on the electrode so that the phenomenon of laminate 1 
being curved disappears by holding down the laminate 1 
itself by empty weight thereof and by the action of 
elasticity thereof which makes efforts to keep 
parallelism. Accordingly, the local distribution of 
temperature is decreased so that working at high 
throughput becomes possible. In this case, the shape of 
cathode electrode 23 may be formed into a convex shape, 
in which the shape of anode electrode 28 is concave. 
However, the shape of cathode electrode 23 is desirably 
concave . 

[0049] In addition to the above-mentioned content, 

only a part of laminate 1 may be pressed complementarily 
and physically, or laminate 1 may be pressed by 
electrostatic method . 

[0050] A concrete example of working condition of 
plasma etching made using the plasma etching system shown 
in Fig. 6 is as follows: the pressure of etching gas is 2 
- 80 Pa. Components of etching gas are oxygen as the main 
component, and 5 - 40 % of CF4 . Further, 1 ~ 15 % of 
Nitrogen may be added at nccd as needed . Further, additive 
gas such as NF3 , CHF3 , SF6 can be used instead of CF4 . 
The flow rate of etching gas is 30 ~ 3000 seem. The more 
the flow rate of etching gas, — the higher the —etching 
rate shows a tendency to be. However, even if the etching 
gas is added over the given amount, the vacuum chamber 
becomes saturated with the etching gas. Therefore, the 
amount of etching gas is preferably adjusted to the 
exhaust capacity of the plasma etching system. Further, 
power is 0 . 1 - 2 W/cm 2 . 

[0051] After plasma-etching, as resist layers 7, 8 for 

working insulating layer used as mask are removed, 
working of insulating layer 3 is finished. The step of 
after working of insulating layer is in the same manner 
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as that explained in the first method of the present 
invention . 

The method (3) of the present Invention 

[0052] In the third method of the present invention, a 

wireless suspension blank is made through the steps shown 
in Fig. 8 using a two-layer laminate composed of a 
metallic layer with the spring property and an 
electrically insulating layer. Namely, first, the step 
for forming of a wiring part is carried out in Step 1 

(SI) , and then the step — for working the metallic layer 
is carried out in Step 2 (S2) and the step for working 
the insulating layer in Step 3 (S3) . 

[0053] The step 1 is a first step in which a metal 

such as copper is plated on an insulating layer such as 
polyimide resin laminated on a metallic layer by the 
semi -additive method. The step 2 —is a second step in 
which the metallic layer such as stainless steel 
positioned on one side of the two-layer laminate is 
worked by the wet -etching method. The following step is a 
third step in which the insulating layer is worked by the 
dry etching method or the wet etching method. These three 
steps are carried out in order so that a wireless 
suspension blank is made. 

[0054] In such a manner, in the third method of the 

present invention, first, a wiring part is formed on an 
insulating layer, before a metallic layer and polyimide 
resin layer are worked. Accordingly, uniform under 
coating can be easily formed on the laminate. Further, a 
wiring part can be formed minutely. 

[0055] Figs. 9 through 11 is the production drawings 

showing the productive procedure of a wireless suspension 
blank for HDD— ^ The individual steps are explained in 
order. Fig. 9 (a) shows a laminate 11 for forming a 
wireless suspension blank for HDD. The laminate 11 is the 
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same one as that explained in the first method, in which 
an insulating layer 13 is laminated on stainless steel as 
a metallic layer 12 with the spring property, the 
insulating layer 13 being composed of polyimide resin 
film as a core insulating layer and adhesive layer—^ The 
metallic layer 12 is laminated through the adhesive layer 
on the polyimide film. 

[0056] A concrete example thereof is as follows: in 

the same manner as that explained about the first method, 
polyimide resin film with thickness of 12. 5pm ("APIKAL 
NPI" manufactured by Kanegafuchi Chemical Co., Ltd.) is 
used as a core insulating layer; polyimide vanioh varnish 

( "EN-£-O-3r2 0" manufactured by Shin Nippon Rika Co., Ltd.) 
as adhesive layer is applied on the polyimide resin film 
in such a manner as the thickness of film of after having 
been dried comes to 2.5 + 0.3|jm, so that a film with an 
adhesive layer (insulating layer 13) is formed. The film 
with adhesive layer is laminated with stainless steel 
foil ("304HTA foil" manufactured by Shin Nippon Steel 
Corporation) . Thereafter, pressure of 1 MPa is applied to 
the laminate of the film with adhesive layer and 
stainless steel at 300 °C for 10 min in under a vacuum to 
form a two — layer laminate 11. 

[0057] First, a wiring part is formed on the laminate 

11. For this, first, as shown In Fig. 9 (b) , under 
coating 14 for a wiring part is formed on an insulating 
layer 13, in which the under coating is formed by 
sputtering, chemical plating and others. 

[0058] A concrete example thereof is as follows: dry 
film resists ("AQ-5038" manufactured by Asahi Chemical 
Co., Ltd.) are laminated on both side of the laminate 11 
at 100 °C; and a resist laminated on the lower face of the 
stainless steel is exposed through a given mask pattern 
to light. The exposure is carried out by g-rays with the 
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exposure of 30 ~ 60 mJ/cm 2 to form a resist pattern. The 
development is carried out by spraying 1 wt % of Na2C03 
solution on the exposed resist at 30 °C. Dry film resist 
is preferably used as resist. However, liquid resist such 
as casein can be used. 

[0059] Then, a pattern of additive copper forming a 

wiring part 16 is formed by using under coating 14 formed 
on insulating layer 13, as shown in Fig, 9(d) . 
Thereafter, dry film resist 15 is removed from the 
laminate, and then exposed portions of under coating 14 
irsare etched to remove, by which wiring part 16 is formed 
on insulating layer 13, as -shown in Fig. 9 (e) . 

[0060] After wiring part 13 has been formed on 

insulating layer 13, the wo rkin g of met allic layer 13, 
the working of metallic layer 12 positioned on the lower 
side of the insulating layer 13 is carried out. For this, 
first, as shown in Fig. 10 (a), dry film resist 17, 18 
are laminated on both sides of the laminate 11. 
Therefore, resist 18 is laminated on the lower face of 
the metallic layer 12—^ 

[0061] A concrete example thereof is as follows: in 

the same manner as above- mentioned, dry film resists 

("AQ-5038" manufactured by Asahi Chemical Co., Ltd.) are 
laminated on both sides of the laminate at 100 °C; 
thereafter, resist laminated on the lower face of 
stainless steel is exposed through a given mask pattern 
to light and developed to form a pattern, in which the 
exposure is carried out by g-rays with the exposure of 3 0 
- 60 mJ/cm 2 , and the development is carried out by 
spraying 1 wt % of Na2C03 on the resist at 30 °C. Dry film 
resist is preferably used as resist. However, liquid 
resist such as casein can be also used as resist. 

[0062] Thereafter, as shown in Fig. 10 (b) , one side 

of stainless steel is etched with general etching 
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solution of ferric chloride by the one side lapping 
method. Thereafter, as shown in Fig. 10 (c) , resists 7 
and 8 are removed from the laminate by stripping solution 
of sodium hydroxide. By this, a laminate is obtained in 
which a wiring part 16 is formed on one side of 
insulating layer 13, and metallic layer 12 is formed into 
a —pattern. 

[0063] Finally, working of insulating layer 13 is 

carried out for the above-mentioned laminate in which a 
wiring part 16 is formed and —metallic layer 12 is 
worked. As to the method of working the metallic layer, 
the dry etching method can be applied, or the wet etching 
method can be applied. 

[0064] In case of etching working of insulating layer 

in any method, as shown in Fig. 11 (a), resist 19 for 
working insulating layer is formed on the upper face of 
insulating layer 13 with a wiring part 16, while resist 
for working insulating layer (not shown) is formed on the 
lower face of the insulating layer, in such a manner that 
areas of the insulating layer to be left are covered with 
the resists for working insulating layer. For this, 
resist 19 for working insulating layer are deposited on 
both sides of the laminate. After the resists are exposed 
through a given mask pattern, the resists are developed. 

[0065] A concrete example thereof is as follows: dry 

film resists ("AQ-5038" manufactured by Asahi Chemical 
Co., Ltd.) are laminated at 100°C, The exposure is 
carried out by g-rays with the exposure of 30 - 60 
mJ/cm 2 , and the development ^hgis carried out by spraying 
1 wt % of Na2C03 on the resist, in which resist 19 for 
working insulating layer can be formed not by the resist - 
exposing and developing method, but by the printing 
method . 
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[0066] Fig. 11 (b) shows a state where insulating 

layer 13 is worked by dry etching or wet etching, and 
thereafter resist layers for working insulating layer are 
removed from the laminate. As shown in Fig. 11 (c) , Au 
plating 20 is applied for finishing on a wiring part 16 

in the laminate formed as abov e mentioned above . The Au 

plating is the surface treatment for the connection 
between a magnetic head slider and a suspension and for 
the connection between the suspension and a control side. 
Au plating is desirable, however the treatment is 
restricted to it. Ni/Au plating can be applied for, or 
there is a case where solder plating or printing is be 
used for Au plating. For example, in case of Ni plating 
being applied, glossy plating bath, non-glossy plating 
bath and semi -glossy plating bath can be selected. 

[0067] Further, cover layers such as an epoxide resin 

layer as a protective layer are formed on the necessary 
areas of the wiring part 16, by which the production of a 
wireless suspension blank is finished. Thereafter, 
although not shown, finally, working of assembly and 
others are carried out so that a wireless suspension for 
HDD is completed. 

[0068] As shown fein Fig. 11 (c) , a flying rcad lead F 

is formed by etching — polyimide resin layer with a 
wiring part 16, so that electric conductance can be 
confirmed from the upper side and from the lower side of 
the wiring part. The flying lead part F exposes both 
sides of conducting part to the air. Therefore, the 
flying lead —part F can be used without selecting the 
upper side or the under side of the wireless suspension 
blank in certifying the action of magnetic head after 
assembling the suspension with parts such as magnetic 
head and slider. 
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[0069] Herein, when insulating layer is worked by the 

dry-etching method, it is preferable that plasma etching 
is carried out by means of the plasma etching system 
shown fein Fig. 6. 

[0070] The construction of the plasma etching system 

and dry etching by using the plasma etching system is as 
above-mentioned . 

[0071] Further, when the working of insulating layer 

is carried out by the wet-etching method, the following 
wet-etching method is preferably applied. Namely, if an 
insulating layer is formed of a— resin layers of more than 
two layers, and the ratio of higher etching rate to 
smaller etching rate is —within 6 : 1 through 1:1, 
preferably within 4 : 1 through 1:1, the good shape of 
etching can be obtained. 

[0072] Accordingly, if an insulating layer having the 

construction as the insulating layer in a laminate of 
wireless suspension blank is used, the good etching can 
be obtained by the wet etching method. 

[0073] In this case, etching rate of a_core insulating 

layer of polyimide resin film ("APIKAL NPI" manufactured 
by Kanegafuchi Chemical Co., Ltd.) and an adhesive layer 
of polyimide varnish ("EN-20" manuf acturc manuf actured by 
Shin Nippon Rika Co., Ltd) in which the above-mentioned 
laminate 11 is composed of the core insulating layer and 
the adhesive layer are about 20jjm/min and Hym/min, 
respectively and the ratio of the two is 20:11, when the 
laminate is dipped into alkali-— amine polyimide etching 
solution ("TPE-3000" manufactured by Tore Engineering 
Co., Ltd.) . A change in thickness of the two is obtained 
as the amount of decrease thickness which is a difference 
between an initial thickness and a thickness of the 
laminate of after having dipped in the alkali-amine 
polyimide etching solution, in which initial thickness 
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and the thickness of film at the same area as the area 
where initial thickness of film are measured by means of 
the needle-contact thickness meter ("Dektak 16000" 
manufactured by Sloan Technology Co., Ltd.) . 
[0074] Forming of wiring part 16 and —working of 

metallic layer 12 is carried out for the above-mentioned, 
and then resists 19 for working insulating layer are 
formed. Thereafter, an etching solution of a lkal i-amine 
polyimide ( "TPE-3 0 00" manufactured by Tore Engineering 
Co., Ltd.) is sprayed on the polyimide resin film and 
adhesive layer to remove the polyimide resin lyre and 
adhesive layer as above-mentioned. Thereafter, dry film 
resists 19 are removed from the laminate by spraying hot 
alkaline solution of sodium hydroxide at 50 °C at 1 kg of 
spraying pressure. The laminate which has been wet -etched 
in such a manner was observed, by which it was certified 
that etching of both core insulating layer and adhesive 
layer is satisfactorily carried out. Further, the more 
satisfactory shape of section can be obtained by dipping 
polyimide resin film and adhesive layer in the same 
etching solution to remove the polyimide resin film and 
the adhesive layer. 

[0075] As for the laminate in which ea polyimide resin 

film ("KAPTON EN" manufactured by Tore-Dupont Co., Ltd.) 
with thickness of 12 . 5|_im is used and the same adhesive 
layer is used, the etching rate of core insulating layer 
and adhesive layer in the laminate -jE-ais about 7]am/min and 
Hym, respectively. The ratio of the two etching rates is 
7:11. The laminate is used and wet etching of insulating 
layer is carried out through the similar step so that the 
core insulating layer and the adhesive layer can be 
etched satisfactorily . 

[0076] As for the laminate in which, a polyimide resin 

film with thickness of 12.5ym ("APIKAL NPI" manufactured 
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by Kanegafuchi Chemical Co., Ltd.) is used and polyamic 
acid vanioh varnish ( "PAA-A" manufactured by Mithui 
Chemical Co., Ltd.) is applied on the p o k yi m ido polyimide 
resin film in such a manner that the thickness of after 
having been dried comes to 2.5±0.3pm to form a film 
(insulating layer) with adhesive layer and the film with 
adhesive layer is laminated with the stainless steel as 
similar as the above-mentioned stainless steel— ^ etching 
rates of core insulating layer and the adhesive layer are 
about 20jjm/min and lpm/min, respectively. The ratio of 
the two etching rates is 20:1. Wet etching of insulating 
layer is carried out using the laminate through the same 
step. However, etching of adhesive layer cannot be 
carried out satisfactorily, so that there is left a state 
that the adhesive layer is projected on the core 
Inoulat ing insulat ing layer. 
INDUASTRIAL APPLICABILITY 

[0077] According to the present I nvcnt i on invent i on , 

low price production becomes possible by using two-layer 
laminate—^ Further, it becomes possible to work a fine 
wiring part on insulating layer by forming the wiring 
part by the additive layer. 

[0078] Further, low cost production becomes possible 

by carrying out the working of polyimide resin by the wet 
etching method^ 

[0079] Further, etching with the high working accuracy 

becomes possible by forming the shape of disc with the 
curvature in carrying out the working of polyimide resin 
as Inaulat ing insulat ing layer by plasma etching. 
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